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THE NASA PROPAGATION PROGRAM: A PARTNERSHIP BETWEEN
NASA, INDUSTRY, AND ACADEMIA

SUMMARY OF INDUSTRY FEEDBACK AT NAPEX  XX

PLANS TO MEET THE SHORT-TERM PROPAGATION NEEDS OF THE
SATCOM INDUSTRY

UNDERSTAND!NG THE LONG-TERM PROPAGATION NEEDS OF THE
SATCOM INDUSTRY
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NASA PROPAGATION PROGRAM

APPROACH

Leverage unique NASA assets (currently ACTS)
and other resources to obtain propagation data
Strong partnership between NASA, industry, and
universities
Dissemination of data and models through refereed
journals, NASA reference handbooks, workshops,
electronic media, and direct interface with industry
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NASA PROPAGATION PROGRAM

A PARTNERSHIP BETWEEN NASA, INDUSTRY, AND ACADEMIA

ACTS

PRINCIPAL INVESTIGATOR FOR EACH SITE

“Collect  raw instrument data

N,
“Calibrated propagation and weather time series
● Analyze data for each site & disseminate information

Site l.%
ke 7 J

Software and hardwarel
support to I
experimenters.
P 1: Dave Westenhaver,
Westenhaver MJzard

Archiving Of propagation files from the ‘ ‘ Rain fade
7 sites, distribution on CD ROMS;

h

Ii prediction theory& ~
quick look summary of rain fade models.
statistics and comparison with models. P!: R. Crane, Univ.
Pl: W. Vogel, University of Texas at I of oklgjhoma

L-, S-, and Ka-band propagation data and models for
rneb~le and pe~s~nal  nmrnrn, ,q%a+;mms”  ~obi~e and.Wv!!. l!. u! !W L! V!! , 1 I
Personal Communications Propagation Handbook.
Pi’s: J. Goldhirsh,  Johns Hopkins Univ., and W. Vogel,
Univ. of Texas at Austin

Site diversity exp.
for rain fade
mitigation.
p!: J. Goldhirsh,
Johns !-f~~~ins

Works

‘  ~bu,y)~

Referenceindustry, and NASA

d
~propagation  community; Handbook.

receive feedback Pl: L. Ippolito,  STel

:
I

1

JPL provides technical leadership and management for Propagation Studies; maintains propagation data
bases, models, and Web site; organizes NAPEX Conferences and ACTS Workshops and provides
coordination with international organizations.
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SUMMARY OF INDUSTRY FEEDBACK AT NAPEX XX

● The NAPEX XX Conference ~K?Vkkd a!? Op~OrtL!llity  to l?r~S~!?t the Sti3h!S d the

NASA Propagation Program to the U.S. Satcom lndust~ and get feedback.
– U.S. Satcom Industry considers NASA Propagation Studies a national asset

and critical to the industry.
– U.S. Satcom Industry needs timely, easy-to-use propagation effectsmA

o handbooks and internationally accepted, reliable prediction models for
system design and coordination purposes across the globe.

● Urgent need to revise the NASA propagation handbooks and publish
electronically to allow timely, low-cost incremental updates.

● Urgent need to have internationally accepted global model for prediction of rain &
atmospheric propagation effects on satcom links.

● Long-term plans needed to meet the future propagation needs of Satcom
Industry.
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Plans to Meet the Short-term Propagation Needs of the Satcom Industry

● Will accelerate efforts to validate and improve rnode!s for prediction of weather
related impairments of Ka-Band satellite links to meet the urgent needs of the
U.S. Satcom Industry.
– 13 station-years of ACTS Ka-Band propagation data collected so far at 7

sites is an invaluable data base to validate and improve models for
prediction of weather related impairments of Ka-Band sate!lite links.

s This data represents the most extensive and reliable Ka-Band propagation data
base existing today, thanks to extensive efforts to maintain the quality and
continuity of ACTS Propagation Experiments.

● Data is becoming avai!ab!e just in time for preliminary design of future Ka-Band
satcom systems.

● Summary comparison of ACTS Ka-Band data with prediction models indicates a
need to revise the prediction models.

● Extension of ACTS Propagation Experiments to November 1998 would provide
35 station-years of high quality data which would greatly facilitate international
acceptance of ACTS propagation models by international and regulatory bodies.



NASA PROPAGATION PROGRAM
Plans to Meet the Short-term Propagation Needs of the

● ljfi!! ~~e~!~~~~~ ~w~s~o~ cf Nl~sA reference propagation
urgent need of the Satcom Industry.
- NASA Reference Publications 1182 (1982) and 1082 (1989) are being

overhauled into an updated, one-volume “Propagation Effects Handbook for
Satellite Systems Design”

U-IAN - NASA Reference Publication 4274 (1992) is being revised into an easy-to-
use “Propagation Effects for Vehicular and Personal Communications
Sate!!ite Systems” handbook.

● The Propagation Web Site at JPL is being expanded along a fast track approach
intended to streamline distribution of NASA propagation documents, data, and
models electronically.
- Low cost, quick implementation by leveraging an existing system already

working at JPL.
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Understanding the Long-term Propagation Needs of the Satcom Industry

● NAPEX XX provided a dialogue between the U.S. Satcom Industry and the
NASA Propagation Program to understand the long-term propagation needs of

f r imnlamnn+a+inn n+ Pnrnm I ln;fiffie Iul s s~f~orn ~~~i-ls~ry  ,0, III Iyl-lllwllb-. . . . . ~lwl I WI Wwl I II I Iul Iluations systems at Ka-
band and higher frequencies, as well as for second-generation mobile satellite
systems.
– There is a strong need for easv-to-use global models to predict first&

second order temporal and sp~tial propagation statistics about attenuation,
coherence bandwidth & depolarization due to weather (precipitation &
atmosphere) for line of sight satellite systems at Ka-Band and higher
frequencies up to and including optical systems.

- Second-generation mobile and personal satellite systems can greatly
benefit from global models to predict first& second order temporal and
spatial statistics about attenuation, coherence bandwidth and depolarization
over the 1.0-30 GHz range due to blockage, reflection and scattering by
objects near the mobile or personal terminal.
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